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AWES-Emissions Results

Time

Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Duration
Sampie Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuet Moisture

Total Fuel Bumed

Average Bum Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Project Name:

ERG/EPA

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

141.00

66.3%

0.985
15.00

145.0
24.5%
116.5

15.54

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Klamath Falls, Oregon USA

Week B

12/04/98 05:47:00 PM

12/10/98 02:32:00 PM

KF01: Quadrafire 2100 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue 493
coliar)
Test Facility Ambient Temperature 62

Particulate Emissions

Emission Factor 8.7
Emission Rate 10.8
Concentration 466

Degrees F 256 Degrees C

Degrees F 17 DegreesC

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 47.5%
XAD-2 121%
Filter 40.5%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume Is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 141.00
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 93.5
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 66.3%
Temperature Over 100 i
Degrees F)

ESS Settings

ESS Sampling Rate 0.985
Sample Cycle Duration 15.00
Sample Time Per Sample

Cycle 120
Fuel

Total Fuel Used 145.0
Average Fuel Moisture 24.5%
Total Fuel Burned 116.5
Average Burn Rate During

Stove Operation 1.2

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour {dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 15.54

Percent

Klamath Falls, Oregon USA

Week B

12/04/98 05:47:00 PM

12/10/98 02:32:00 PM

KF01: Quadrafire 2100 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue 493
colfar}
Test Facility Ambient Temperature 62

Particulate Emissions

Emission Factor 8.7
Emission Rate 108
Concentration 466

Degrees F 256 Degrees C ‘

DegreesF 17 DegreesC

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 47.5%
XAD-2 12.1%
Filter 40.5%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis; 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time:  12/10/98 04.02:00 PM
Test Period End Date/Time: 12/16/98 02:32:00 PM
Stove Model Tested: KF01: Quadrafire 2100 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 14275 Hours E,',‘f,‘;;?as Temperature (at 1 foot above flue 482  DegreesF 250 DegreesC
Stove Operating Time (ie, Flue-
g:;rTezsm t)arature Over 100 43.25 Hours Test Facility Ambient Temperature 72 Degrees F 22 Degrees C
Stove Operating Time During
Test Period (ie, Flue-Gas 30.3%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 0.985 L/Minute Emission Factor 4.8 G/Kg
Sample Cycle Duration 15.00 Minutes Emission Rate 6.5 G/Hour
gsgl‘g'e Time Per Sample 120  Seconds Concentration 221 MgM3
Fuel Breakdown of Particulate Sample
Total Fuel Used 77.3  KG With Moisture Rinse 52.1%
Average Fuel Moisture 31.4% Percent Dry Basis XAD-2 8.1%
Total Fuel Burned 58.8 KGDry Filter 39.8%
BTG B U9 44 KaHour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 16.29 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time:  11/08/98 12:01:54 PM
Test Period End Date/Time:  11/15/98 11:47:00 AM
Stove Model Tested: KF02: Pacific Energy Standard 27 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours 5("1:‘2}()335 Temperature (at 1 foot above flue 448  Degrees F 231 Degrees C
Stove Operating Time (ie, Flue-
gas Tem, ?rature Over 100 168  Hours Test Facility Ambient Temperature 67 Degrees F 19 Degrees C
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 100%
Temperature Over 100 °
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1124 L/Minute Emission Factor 57 GIKg
Sample Cycle Duration 15.00 Minutes Emission Rate 5.5 GfHour
g;gg'e Time Per Sample 120 Seconds Concentration 362 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 196.4 KG With Moisture Rinse 56.2%
Average Fuel Moisture 20.8% Percent Dry Basis XAD-2 18.8%
Total Fuel Burned 1626 KGDry Filter 24.9%
ét“c?v'é‘gépi'r’éi}o?‘e During 1.0 KG/MHour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 14.53 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time:  12/02/98 09:47:00 AM
Test Period End Date/Time: 12/09/98 09:32:00 AM
Stove Model Tested: KF02: Pacific Energy Standard 27 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours Flue-Gas Temperature (3t 1 foot above fue 412 DegreesF 211 DegreesC
Stove Operating Time (ie, Flue-
gas Tem, ()erature Over 100 163.75 Hours Test Facility Ambient Temperature 57 DegreesF 14 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 97.5%
Temperature Over 160 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.124  L/Minute Emission Factor 51 G/Kg
Sample Cycle Buration 15.00 Minutes Emission Rate 5.3 G/Hour
gsmg’e Time Per Sample 120  Seconds Concentration 326 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 2076 KG With Moisture Rinse 40.4%
Average Fuel Moisture 21.5% Percent Dry Basis XAD-2 26.4%
Total Fuel Burned 170.8 KGDry Filter 33.3%
Average Burn Rate Durin o
szvegOperation uing 1.0 KGHour (dry} Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 14.52 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name:

ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time
Total Test Period 168.00

Stove Operating Time (ie, Flue-

Gas Temperature Over 100 133.75
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas

Temperature Over 100 79.6%
Degrees F)

ESS Settings

ESS Sampling Rate 1.124
Sampie Cycle Duration 15.00
Sampie Time Per Sample 120
Cycle

Fuel

Total Fuel Used 1425
Average Fuel Moisture 19.6%
Total Fuel Burned 119.1
Average Burn Rate During

Stove Operation 0.9

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 15.15

Percent

Klamath Falls, Oregon USA
Week C

12/09/98 11:02:01 AM
12/16/98 10:45:00 AM

KF02: Pacific Energy Standard 27 Non-Catalytic

New Tech/Non-Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar}

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

374

54

5.5
4.9
317

Degrees F 190 Degrees C

Degrees F 12 Degrees C

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 65.7%
XAD-2 11.3%
Filter 23.0%

Total 100%

Stoichiometric Volume is Basad on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time: 11/22/98 12:01:56 PM
Test Period End Date/Time: 11/29/98 11:46:56 AM
Stove Model Tested: KF03: Haughs 171E Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours FItIJ'e-()Sas Temperature (at 1 foot above flue 430
colfar;

Stove Operating Time (ie, Flue-

Degrees F 221 Degrees C

gas Tem, ()-zrature Over 100 14275 Hours Test Facility Ambient Temperature 75 Degrees F 24 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 85.0%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.038 L/Minute Emission Factor a7 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 3.0 G/Hour
g;gg'e Time Per Sample 120  Seconds Concentration 123 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 133.8 KG With Moisture Rinse 41.4%
Average Fuel Moisture 14.5% Percent Dry Basis XAD-2 20.9%
Total Fuel Burned 116.8 KGDry Filter 37.7%
Average Burn Rate Durin o
S;:)vegOperation 9 0.8 KG/Hour (dry) Total 100%
Test Notes:

H Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Average Flue-Gas Concentrations Menoxide and 88.5% of Fuel Carbon Gen;rating Cabon Dioxide o
Oxygen (AWES) 17.58 Percent

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time:  12/06/98 12:17:02 PM
Test Period End Date/Time: 12/13/98 12:02:02 PM
Stove Model Tested: KF03: Haughs 171E Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours Elljtll‘g-r():-‘:as Temperature (at 1 foot above flue 475 DegreesF 246 Degrees C
Stove Operating Time (ie, Flue-
gas Tem, ()-zrature Over 100 160 Hours Test Facility Ambient Temperature k4l Degrees F 22 Degrees C
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 95.2%
Temperature Over 100 el
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.038 L/Minute Emission Factor 1.9 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 1.7 G/Hour
gi‘lgl‘g’e Time Per Sample 120  Seconds Concentration 85  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 185.8 KG With Moisture Rinse 78.2%
Average Fuel Moisture 18.8% Percent Dry Basis XAD-2 15.2%
Total Fuel Burned 139.6 KGDry Filter 6.5%
Average Burn Rate Durin
S;’ovegOperation 9 0.9 KGMHour(dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 16.52 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Duration

Sample Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

168.00

168

100.0%

1.042
15.00
120

184.4
21.6%
151.6

0.9

15.42

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Klamath Falls, Oregon USA
Week A

11/14/98 12:32:01 PM
11/21/98 12:17:01 PM
KF04: Earthstove 1003-C

Catalytic
Average Temperatures
(I:(IJIIJ‘g-rt)Sas Temperature (at 1 foot above flue 398 Degrees F 203 Degrees C
Test Facility Ambient Temperature 75 Degrees F 24 Degrees C
Particulate Emissions
Emission Factor 17.5 G/Kg
Emission Rate 15.8 G/Hour
Concentration 926  Mg/M3
Breakdown of Particulate Sample
Rinse 35.6%
XAD-2 34.6%
Filter 29.8%
Total 100%
Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 167.00
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 167
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 100.0%
Temperature Over 100 e
Degrees F)

ESS Settings

ESS Sampling Rate 1.042
Sampie Cycle Duration 15.00
Sampile Time Per Sample

Cycle 120
Fuel

Total Fuel Used 212.2
Average Fuel Moisture 19.5%
Total Fuel Burned 177.6
Average Burn Rate During

Stove Operation 1.1

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG with Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 12.59

Percent

Klamath Falls, Oregon USA
Week B

12/02/98 12:47:00 PM
12/09/98 11:32:00 AM
KF04: Earthstove 1003-C

Catalytic
Average Temperatures
tl:gll'g-r();as Temperature (at 1 foot above flue 510 Degrees F 266 Degrees C
Test Facility Ambient Temperature 71 Degrees F 22 DegreesC
Particulate Emissions
Emission Factor 142 G/Kg
Emission Rate 151 GHour
Concentration 1139 Mg/M3
Breakdown of Particulate Sample
Rinse 27.7%
XAD-2 28.9%
Filter 43.4%
Total 100%
Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time: 11/08/98 12:01:54 PM
Test Period End Date/Time: 11/15/98 11:46:54 AM
Stove Model Tested: KFQ5: Pacific Energy Super Series-27 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours g(')lll;-r?as Temperature (at 1 foot above flue 446  DegreesF 230 Degrees C
Stove Operating Time (ie, Flue-
g:;rTegrsn t)erature Over 100 150.76 Hours Test Facility Ambient Temperature 75 Degrees F 24 Degrees C
Stove Operating Time During
Test Period (ie, Flue-Gas 89.7%
Temperature Over 160 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.069 L/Minute Emission Factor 5.2 GKg
Sampie Cycle Duration 15.00 Minutes Emission Rate 4.3 GfHour
g;ggle Time Per Sample 120  Seconds Concentration 240 hgha
Fuel Breakdown of Particulate Sample
Total Fuel Used 137.7 KG With Moisture Rinse 47.7%
Average Fuel Moisture 10.4% Percent Dry Basis XAD-2 29.9%
Total Fuel Burned 124.7 KGDry Filter 22.3%
Average Burn Rate Durin
StoveQOperation o 0.8 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 16.28 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F}

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sample Cycle Duration

Sampile Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

78.50

96.2%

1.069
15.00

70.7
9.8%
64.4

0.9

16.73

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Klamath Falls, Oregon USA
Week B

11/22/98 12:01:55 PM
11/25/98 06:16:55 PM

KF05: Pacific Energy Super Series-27 Non-Catalytic

New Tech/Non-Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

404

74

7.2
6.1
300

Degrees F 207 Degrees C

Degrees F 23 Degrees C

GIKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 66.0%
XAD-2 12.7%
Filter 21.3%

Total 100%

Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degraes C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time: 12/08/98 12:17.01 PM
Test Period End Date/Time: 12/15/98 12:02:01 PM
Stove Model Tested: KFO05: Pacific Energy Super Series-27 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures

Total Test Period 168.00 Hours Ezlnlljgr?as Temperalure (at 1 foot above flue 470  Degrees F 243 Degrees C

Stove Operating Time (ie, Flue-

Sas Tem ()erature Over 100 183 Hours ‘Test Facility Ambient Temperature 63 Degrees F 17 Degrees C
egrees

Stove Operating Time During

Test Period (ie, Flue-Gas 91.1%

Temperature Over 100 she

Degrees F)

ESS Settings Particulate Emissions

ESS Sampling Rate 1.069 L/Minute Emission Factor 28 G/Kg

Sampie Cycle Duration 15.00 Minutes Emission Rate 2.8 G/Hour

gi‘ggie Time Per Sample 120  Seconds Concentration 147 Mg/M3

Fuel Breakdown of Particulate Sample

Total Fuel Used 172.2 KG With Moisture Rinse 38.5%

Average Fuel Moisture 11.3% Percent Dry Basis XAD-2 25.8%

Total Fuel Burned 184.7 KGDry Filter 35.7%

Average Burn Rate Durin -

S;Iove%peration ¢ 1.0 KG/Hour (dry) Total 100%

Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 156.71 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degraes C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time; 11/10/98 12:17:00 PM
Test Period End Date/Time: 11/17/98 12:02:00 PM
Stove Model Tested: KF06: Waterford 104 MKII
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours Ec';lf;g}();as Temperature (at 1 foot above flue 431  DegreesF 222 Degrees C
Stove Operating Time (ie, Flue-
Sas Tem, ()erature Over 100 168  Hours Test Facility Ambient Temperature 77 DegreesF 25 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.145 L/Minute Emission Factor 6.0 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 4.0 G/Hour
g’;gg’e Time Per Sample 120  Seconds Concentration 205  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 126.0 KG With Moisture Rinse 47.1%
Average Fuel Moisture 11.7% Percent Dry Basis XAD-2 18.3%
Totai Fuel Burned 1128 KGDry Filter 34.7%
Average Burn Rate Durin
S;IovegOperation ¢ 0.7 KG/Hour (dry) Total 100%
Test Notes:
H Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Average Flue-Gas Concentrations Monoxide and 88.5% of Fuel Carbon Gen;rating Cabon Dioxide o

Oxygen (AWES) 16.00 Percent

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
(as Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Duration

Sampie Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Totai Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

168.25

167.75

99.7%

1.109
15.00

158.5
12.6%
140.8

16.72

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Klamath Falls, Oregon USA
Week A

11/08/98 12:01:54 PM
11/16/98 02:32:01 PM

KF07: Earthstove 1400HT Non-Catalytic

New Tech/Non-Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

424

75

9.9
8.3
418

Degrees F 218 Degrees C

Degrees F 24 DegreesC

GiKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 42.7%
XAD-2 19.8%
Filter 37.5%

Total 100%

Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time
Total Test Period 168.00

Stove Operating Time (i, Flue-
Gas Temperature Over 100 160.25

Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 95.4%
Temperature Over 160 -G e
Degrees F)

ESS Settings

ESS Sampling Rate 1.109
Sample Cycle Duration 15.00
Sample Time Per Sample 120
Cycle

Fuel

Total Fuel Used 133.7
Average Fuel Moisture 11.7%
Total Fuel Burned 119.7
Average Burn Rate During

Stove Operaticn 0.7

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour {dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 16.83

Percent

Klamath Falls, Oregon USA

Week B

11/22/98 12:01:54 PM

11/29/98 11:46:54 AM

KFO07: Earthstove 1400HT Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar}

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

457

75

7.9
5.9
324

Degrees F

Degrees F

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 44.0%
XAD-2 225%
Filter 33.5%

Total 100%

Test Notes:

236 DegreesC

21 DegreesC

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)




vE-O0

Flue Temperature (F)

1000

800

600

400

200

Flue-Gas Temperature and Flue-Gas Oxygen Concentrations
KFO07: Earthstove 1400HT Non-Catalytic
Week B

11/22/98 12:31:54 PM

= = = = = = = = = = =
L4 a. < o < o o <L o < o
<

- w0 ©0 7
e 5 ¢ a T 5 3 2 e 3 3

- ~ n - ~N ~
g o g o o - - g g 8 o
[--] [ -] © [--] (-] [+ -] [ [-+] -]
@ @ 4 2 @ o 4 4 4 4 @
& @ < < o ] @ ~ ~ 0 <
o o o Q o o o o o o I
- - - -~ - - - - - - -
- - - - - - - - - - -

Test Period

-6~ Flue-Gas Temperature
—— Oxygen Concentration

11/29/98 09:31:54 AM

25

20

15

10

Oxygen (%)

File: Kf07-b3.123 Printed: 07/26/99 at 03:15:51 PM




Ge-0

AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time:  12/06/98 12:01:54 PM
Test Period End Date/Time: 12/13/98 11:47:28 AM
Stove Model Tested: KF07: Earthstove 1400HT Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours Fiue-sas Temperatute (at 1 foot above flue 484  DegreesF 251 DegreesC
Stove Operating Time (ie, Flue-
gas Tem, ?rature Over 100 165.75 Hours Test Facility Ambient Temperature 74 Degrees F 23 Degrees C
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 98.7%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.109  L/Minute Emission Factor 8.2 G/Kg
Sample Cycle Duration 15.00 Minutes Emission Rate 9.7 G/Hour
gz;::r;gle Time Per Sample 120  Seconds Concentration 434 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 2254 KG With Moisture Rinse 49.0%
Average Fuel Moisture 15.8% Percent Dry Basis XAD-2 14.6%
Total Fuel Burned 194.7 KGDry Filter 36.4%
Average Burn Rate Durin
S}’ovegOperation uing 1.2 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 15.64 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time:  11/08/98 12:01:54 PM
Test Period End Date/Time: 11/15/98 11:46:54 AM
Stove Model Tested: KF08: Country T-Top Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E(IJlIJE-r()';‘-as Temperature (at 1 foot above flue 384 DegreesF 195 DegreesC
Stove Operating Time (ie, Flue-
gas Tem)| t)-)rature Over 100 168  Hours Test Facility Ambient Temperature 79 Degrees F 26 Degrees C
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 160 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.058 L/Minute Emission Factor 8.9 GiKg
Sample Cycle Duration 15.00 Minutes Emission Rate 9.9 GrHour
ariple Time Per Sampla 120 Seconds Concentration 395 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 238.4 KG With Moisture Rinse 55.8%
Average Fuel Moisture 26.8% Percent Dry Basis XAD-2 17.0%
Total Fuel Burned 188.0 KGDry Filter 27.3%
Average Burn Rate Durin o
Stove Operation 9 11 KaMour(dn) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 16.47 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time:  11/22/98 12:01:53 PM
Test Period End Date/Time: 11/30/98 06:06:43 PM
Stove Model Tested: KF08: Country T-Top Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 172.75 Hours E:,Lfg}();as Temperature (at 1 foot above flue 428  DegreesF 220 DegreesC
Stove Operating Time (ie, Flue-
Sas Tem, Szrature Over 100 169.75 Hours Test Facility Ambient Temperature 75 Degrees F 24 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 98.3%
Temperature Over 100 370
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.058 L/Minute Emission Factor 123 G/Kg
Sampie Cycle Buration 15.00 Minutes Emission Rate 13.6  GrHour
g?gg'e Time Per Sample 120  Seconds Concentration 421 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 237.1  KG With Moisture Rinse 39.1%
Average Fuel Moisture 25.4% Percent Dry Basis XAD-2 4.3%
Total Fuel Burned 189.0 KGDry Filter 56.6%
Average Burn Rate Durin
StoveQOperation ¢ 1.1 KG/Mour (dry) Total 100%
Test Notes:
H Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Average Flue-Gas Concentrations Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide g
Oxygen (AWES) 17.48 Percent

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Klamath Falls, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time: 12/05/98 07:24:15 PM
Test Period End Date/Time: 12/13/98 11:55:09 AM
Stove Model Tested: KF08: Country T-Top Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 171.00 Hours E(I;lflg}();as Temperature (at 1 foot above flue 446  DegreesF 230 DegreesC
Stove Operating Time (ie, Flue-
gas Tem, ()-)rature Over 100 170.5 Hours Test Facility Ambient Temperature 74 DegreesF 24 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 99.7%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.058 L/Minute Emission Factor 5.2 GiKg
Sample Cycle Duration 15.00 Minutes Emission Rate 6.3 G/Hour
g;gg'e Time Per Sample 120  Seconds Concentration 254  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 257.7 KG With Moisture Rinse 57.8%
Average Fuel Moisture 25.7% Percent Dry Basis XAD-2 17.9%
Total Fuel Burned 205.0 KG Dry Filter 24.3%
gg:ggpggﬁoﬁate During 1.2 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 16.08 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)




(470

Flue Temperature (F)

1000

800

600

400

200

Flue-Gas Temperature and Flue-Gas Oxygen Concentrations
KF08: Country T-Top Non-Catalytic
Week C

12/05/98 07:54:15 PM

= = = = = = = = = = =
o o L a L4 o, <L o a. < o
[-2] [-2] [+:] (2] N (-] N [-2]
e e 3 3 3 e 3 3 e 3 3
0 o Q n Q [=] n 0
& e 8 ¢ & e 8 g & e @
[+

T S 8 3 8 3 3 = s S 3
[+~ © -] [ [--] [+ -] [+ -] © -] 0
(-] N N (-1 (-] [~ o0 (- o N o0
8 5 8 8 3 g S = T Q S

- - - -
a S S S S S S S S S S
- - - - - - - - - - -

Test Period

-6~ Flue-Gas Temperature
—— Oxygen Concentration

12/13/98 06:40:09 AM

25

20

15

10

Oxygen (%)

File: Kf08-c3.123 Printed: 07/26/99 at 03:17:02 PM




(720

AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 171.25
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 171.25
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas

Temperature Over 100 100.0%
Degrees F)

ESS Settings

ESS Sampling Rate 1.058
Sampie Cycle Duration 15.00
Sampie Time Per Sample 120
Cycle

Fuel

Total Fuel Used 260.2
Average Fuel Moisture 24.0%
Total Fuel Burned 209.8
Average Burn Rate During
StovegOperation 1.2

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour {dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 14.66

Percent

Portland, Oregon USA

Week A

01/11/99 08:42:00 AM
01/19/99 12:17:58 PM

P01: HES Trailblazer 2000-C
Catalytic

Average Temperatures

E(I]llj‘g-r()';‘-as Temperature (at 1 foot above flue 413 Degrees F 212 Degrees C
Test Facility Ambient Temperature 80 Degrees F 27 Degrees C

Particulate Emissions

Emission Factor 150 G/Kg
Emission Rate 18.4 G/Hour
Concentration 908 Mg/M3

Breakdown of Particulate Sample

Rinse 32.6%
XAD-2 19.9%
Filter 47.5%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:

168.25 Hours

Stove Operating Time (ie, Flue-
Gas Temperature Over 100 168.25 Hours

Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%

Temperature Over 100
Degrees F)

ESS Settings

ESS Sampling Rate
Sampie Cycle Duration

Sampie Time Per Sample 120

Cycle

Fuel

Total Fuel Used
Average Fuel Moisture
Total Fuel Burned

Average Burn Rate During

Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

1.058 L/Minute
15.00 Minutes
Seconds

2529 KG With Moisture
21.0% Percent Dry Basis
209.0 KGDry

1.2  KG/Hour (dry)

14.44 Percent

Portland, Oregon USA

Week B

01/19/99 01:32:01 PM
01/26/99 01:32:57 PM

P01: HES Trailblazer 2000-C

Catalytic
Average Temperatures
E:)lljlg—r();as Temperature (at 1 foot above flue 443  DegreesF 229 DegreesC
Test Facility Ambient Temperature 71 Degrees F 22 Degrees C
Particulate Emissions
Emission Factor 12.9 G/Kg
Emission Rate 16.0  GMour
Concentration 803 Mg/M3
Breakdown of Particulate Sample
Rinse 32.9%
XAD-2 22.8%
Filter 44.3%
Total 100%
Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time: 01/26/99 02:47:01 PM
Test Period End Date/Time: 02/02/99 02:32:57 PM
Stove Model Tested: PO1: HES Trailblazer 2000-C
Stove Type: Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours Ezlalljg}?as Temperature (at 1 foot above flue 457 DegreesF 236 DegreesC
Stove Operating Time (ie, Flue-
ggereem c)-:rature Over 100 168 Hours Test Facility Ambient Temperature 72 DegreesF 22 Degrees C
es
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.058 L/Minute Emission Factor 135  G/Kg
Sample Cycle Buration 15.00 Minutes Emission Rate 16.9  G/Hour
g?/glgle Time Per Sample 120 Seconds Concentration 913 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 258.9 KG With Moisture Rinse 52.5%
Average Fuel Moisture 22.8% Percent Dry Basis XAD-2 17.8%
Total Fuel Burned 210.9 KGDry Filter 29.7%
Average Burn Rate Durin
S}’ovegOperation 9 1.3 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
QOxygen (AWES) 13.90 Percent

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time: 01/13/9902:02:45 PM
Test Period End Date/Time: 01/20/9901:47:50 PM
Stove Model Tested: P02: Lopi Answer Series
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E(I;fg—r():-‘aas Temperature (at 1 foot above flue 311 Degrees F 155 Degrees C
Stove Operating Time (ie, Flue-
gas Tem, ()erature Over 100 92.25 Hours ‘Test Facility Ambient Temperature 76 Degrees F 24 Degrees C
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 54.9%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.124 L/Minute Emission Factor 194  G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 123 GrHour
gz;l::rllgle Time Per Sample 120  Seconds Concentration 553 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 117.6  KG With Moisture Rinse 43.9%
Average Fuel Moisture 101.2% Percent Dry Basis XAD-2 16.4%
Total Fuel Burned 585 KGDry Filter 39.7%
Average Burn Rate Durin
StovegOperation ¢ 0.6  KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Cxygen (AWES) 18.13 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-

Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Buration

Sampie Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Cperation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:

166.75 Hours

114.75 Hours

68.8%

1.124 L/Minute
15.00 Minutes
120 Seconds

103.3 KG With Moisture
18.5% Percent Dry Basis
87.2 KGDry

0.8  KG/Hour (dry)

16.50 Percent

Portland, Oregon USA
Week B

01/20/99 02:48:21 PM
01/27/99 02:32:52 PM
P02: Lopi Answer Series
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

339

78

175
133
814

Degrees F 170 Degrees C

DegreesF 25 DegreesC

GiKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 32.4%
XAD-2 27.7%
Filter 39.9%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time: 01/27/99 03:47:00 PM
Test Period End Date/Time: 02/03/99 03:32:51 PM
Stove Model Tested: P02: Lopi Answer Series
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E(')"I‘E'r();as Temperature (at 1 foot above flue 324 DegreesF 162 DegreesC
Stove Operating Time (ie, Flue-
gas Tem, ()erature Over 100 1095 Hours Test Facility Ambient Temperature 71 DegreesF 22 Degrees C
egrees
Stove Qperating Time During
Test Period (ie, Flue-Gas 65.2%
Temperature Over 100 £v0
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.124 L/Minute Emission Factor 143 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 10.3  G/Hour
8’;@3‘9 Time Per Sample 120  Seconds Concentration 577  MgM3
Fuel Breakdown of Particulate Sample
Total Fuel Used 99.9  KG With Moisture Rinse 47.9%
Average Fuel Moisture 26.7% Percent Dry Basis XAD-2 16.9%
Total Fuel Burned 78.9 KGDry Filter 35.2%
Average Burn Rate Durin
Sx)vegOperation ¢ 0.7 KG/Hour(dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 17.00 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Resulilts

Project Name: ERG/EPA

Time
Total Test Period

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:

168.75 Hours

Stove Operating Time (ie, Flue-
Gas Temperature Over 100 34  Hours

Degrees F}

Stove Operating Time During
Test Period (ie, Flue-Gas 20.1%

Temperature Over 100
Degrees F)

ESS Settings

ESS Sampling Rate
Sampie Cycle Duration

Sampie Time Per Sample 120

Cycle

Fuel

Total Fuel Used
Average Fuel Moisture
Total Fuel Burned

Average Burn Rate During

Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

1.069 L/Minute
15.00 Minutes
Seconds

325 KG With Moisture
18.3% Percent Dry Basis
275 KGDry

0.8  KG/Hour (dry)

17.65 Percent

Portland, Oregon USA
Week A

01/12/9909:17:01 AM
01/19/99 09:48:01 AM

P03: Lopi 380-96 Non-Catalytic

New Tech/Non-Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar}

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

5.9
4.7
192

Degrees F 180 Degrees C

Degrees F 26 DegreesC

GKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 87.8%
XAD-2 21.1%
Filter -9.0%

Total 100%

Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time: 01/19/99 11:17:10 AM
Test Period End Date/Time: 01/26/99 11:48:00 AM
Stove Model Tested: P03: Lopi 380-96 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.75 Hours E(';I‘g‘r‘fas Temperature (at 1 foot above flue 370  DegreesF 188 DegreesC
Stove Operating Time (ie, Flue-
Sggrlzrsn c)-:rature Over 100 59.25 Hours Test Facility Ambient Temperature 74 Degrees F 24 DegreesC
Stove Operating Time During
Test Period (ie, Flue-Gas 35.1%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.069 L/Minute Emission Factor 7.1 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 7.4 G/Hour
gsggie Time Per Sample 120  Seconds Concentration 215 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 728  KG With Moisture Rinse 74.2%
Average Fuel Moisture 18.3% Percent Dry Basis XAD-2 13.4%
Total Fuel Burned 615 KGDry Filter 12.4%
gggggpgggo?te Buring 1.0 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 17.89 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissio

Project Name:

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:

Time

Total Test Period 168.00 Hours
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 68.75 Hours
Degrees F}

Stove Operating Time During

Test Period (ie, Flue-Gas

Temperature Over 100 40.9%

Degrees F)

ESS Settings

ESS Sampling Rate 1.069 L/Minute

Sampie Cycle Duration 15.00 Minutes

Sampie Time Per Sample

Cydle 120 Seconds

Fuel

Total Fuel Used 85.4 KG With Moisture
Average Fuel Moisture 23.3% Percent Dry Basis
Total Fuel Burned 69.2 KGDry

Average Burn Rate During

StovegOperation 1.0 KG/Hour (dry)

Average Flue-Gas Concentrations
Oxygen (AWES) 17.76 Percent

ns Results

ERG/EPA

Portland, Oregon USA

Week C

01/26/99 12:32:01 PM

02/02/99 12:17:58 PM

P03: Lopi 380-96 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

74

5.8
58
188

Degrees F 186 Degrees C

DegreesF 23 DegreesC

GiKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 77.8%
XAD-2 21.0%
Filter 1.2%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week A
Test Period Start Date/Time: 01/13/99 11:02:01 AM
Test Period End Date/Time: 01/20/99 11:02:58 AM
Stove Model Tested: P04: Lopi Flushbay-96 Catalytic
Stove Type: Catalytic

Time Average Temperatures
Total Test Period 168.25 Hours Flue-Gas Temperature (at 1 foot above flue 285
collar)

Stove Operating Time (ie, Flue-

Degrees F 141 Degrees C

g:;ge'grsn c)erature Over 100 95.25 Hours Test Facility Ambient Temperature 77 Degrees F 25 DegreesC
Stove Operating Time During
Test Period (ie, Flue-Gas 56.6%
Temperature Over 100 oo
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.145 L/Minute Emission Factor 54 G/Kg
Sample Cycle Duration 15.00 Minutes Emission Rate 4.0 GfHour
g;::r;gle Time Per Sample 120  Seconds Concentration 206  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 83.6 KG With Moisture Rinse 54.2%
Average Fuel Moisture 18.3% Percent Dry Basis XAD-2 19.2%
Total Fuel Burned 70.7 KGDry Filter 26.6%
g:’:&:%%?é’fioﬁate Buring 0.7 KG/Hour (dry) Total 100%
Test Notes:

H Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generatin
Average Flue-Gas Concentrations Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide 9
Oxygen (AWES) 17.16 Percent

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Duration
Sampie Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Totai Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

168.00

69.6%

1.145
15.00
120

130.0
18.5%
109.7

16.70

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Portland, Oregon USA
Week B

01/20/99 01:17:00 PM
01/27/99 01:02:58 PM

P04: Lopi Flushbay-96 Catalytic

Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

327

75

5.0
4.7
213

Degrees F 164 Degrees C

Degrees F 24 DegreesC

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 51.7%
XAD-2 17.2%
Filter 31.1%

Total 100%

Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sampie Cycle Duration

Sample Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:
Stove Type:

168.00

116.75

69.5%

1.145
15.00
120

91.1
18.4%
77.0

0.7

17.62

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Portland, Oregon USA
Week C

01/27/99 02:32:00 PM
02/03/99 02:17:58 PM

P04: Lopi Flushbay-96 Catalytic

Catalytic

Test Notes:
Test Note Number 1:

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

279

75

5.9
3.9
198

Degrees F 137 Degrees C

Degrees F 24 Degrees C

GiKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 63.1%
XAD-2 12.9%
Filter 23.9%

Total 100%

Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 167.25
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 20
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 12.0%
Temperature Over 100 e
Degrees F)

ESS Settings

ESS Sampling Rate 1.038
Sampie Cycle Duration 15.00
Sampie Time Per Sample 120
Cycle

Fuel

Total Fuel Used 48.6
Average Fuel Moisture 19.3%
Totai Fuel Burned 40.7
Average Burn Rate During

Stove Operation 20

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 18.50

Percent

Portland, Oregon USA
Week A

01/14/9909:33:02 AM
01/21/99 08:32:58 AM

P05: Lopi Flex-95 Catalytic
Catalytic

Average Temperatures

E(I;ﬁg—r()}‘aas Temperature (at 1 foot above flue 334 Degrees F 168 DegreesC
Test Facility Ambient Temperature 73 Degrees F 23 DegreesC

Particulate Emissions

Emission Factor 7.0 G/Kg
Emission Rate 143  G/Mour
Concentration 169 Mg/M3

Breakdown of Particulate Sample

Test Notes:
Test Note Number 1:

Test Note Number 2:

Rinse 133.8%
XAD-2 21.4%
Filter -55.2%

Total 100%

Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)




Flue-Gas Temperature and Flue-Gas Oxygen Concentrations

Lopi Flex-95 Catalytic

P05

Week A

25

(%) uabAxQ

20
1
1
5

1000

800
0
400

(4) aunjesoadwa] anp4

200

WYV 85:20:20 66/12/10

Wd 85:11:50 66/02/1L0

WV 00:€€:€0 66/0Z/1.0

Wd 00:84:10 66/61/10

NV 65:20:21 66/6L/10

WYV 6S:.1:0L 66/8L/10

Nd 65:2€:80 66/LL/10

NV 6S:.t:90 66/L1/1L0

Wd 65:20:50 66/91/1L0

NV 10:81:€0 66/9L/10

Wd L0-€€:10 66/SL/10

Wd 20:8¥ L1 66/7L/LO

NV 20:€0:0L 66/¥L/LO

Test Period

—- Flue-Gas Temperature
—— Oxygen Concentration

C-68

22 PM

57

07/26/99 at 03

inted:

P05-a3.123 Pr

File



69-0

AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time: 01/22/99 03:32:02 PM
Test Period End Date/Time: 01/29/99 03:17:54 PM
Stove Model Tested: P05: Lopi Flex-95 Catalytic
Stove Type: Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E(I;fg}();as Temperature (at 1 foot above flue 403 DegreesF 206 DegreesC
Stove Operating Time (ie, Flue-
g:;r'ggsm t)erature Over 100 33.5 Hours Test Facility Ambient Temperature 72 Degrees F 22 Degrees C
Stove Operating Time During
Test Period (ie, Flue-Gas 19.9%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.038 L/Minute Emission Factor 6.4 GiKg
Sample Cycle Duration 15.00 Minutes Emission Rate 53 GHour
ge;’gllgle Time Per Sample 120  Seconds Concentration 180 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 327 KG With Moisture Rinse 103.6%
Average Fuel Moisture 19.0% Percent Dry Basis XAD-2 7.8%
Total Fuel Burned 275 KGDry Filter -11.4%
Average Burn Rate Durin
Stove%peration ¢ 0.8 KG/Hour (dry) Total 100%
Test Notes:

H Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Average Flue-Gas Concentrations Carbon Monoxide and 98.0% of Fuel Carbon Generatirolg Carbon Dioxide
Oxygen (AWES) 18.12 Percent

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 168.00
Stove Operating Time (ie, Flue-

Gas Temperature Over 100 33.75
Degrees F}

Stove Operating Time During

Test Period (ie, Flue-Gas 20.1%
Temperature Over 100 iR
Degrees F)

ESS Settings

ESS Sampling Rate 1.038
Sampie Cycle Duration 15.00
Sampie Time Per Sample

Cycle 120
Fuel

Total Fuel Used 381
Average Fuel Moisture 19.0%
Total Fuel Burned 320
Average Burn Rate Durin
Stoveg()peration ¢ 0.9

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 18.32

Percent

Portland, Oregon USA
Week C

01/30/99 11:02:01 AM
02/06/99 10:48:00 AM

P05: Lopi Flex-95 Catalytic

Catalytic
Average Temperatures
tf(lalljlg-r()sas Temperature (at 1 foot above flue 172 DegreesF 189 Degrees C
Test Facility Ambient Temperature 70 Degrees F 21 Degrees C
Particulate Emissions
Emission Factor 4.4 G/Kg
Emission Rate 4.2 G/Hour
Concentration 114 Mg/M3
Breakdown of Particulate Sampie
Rinse 60.0%
XAD-2 20.0%
Filter 20.0%
Total 100%
Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F)

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sample Cycle Duration

Sample Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:;
Stove Type:

168.00

82.7%

1.042
15.00
120

4125
100.8%
205.4

15

15.52

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Portland, Oregon USA

Week A

01/23/9910:47:01 AM

01/30/99 10:32:59 AM

P06: Pacific Energy Super-27 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue 415
collar)
Test Facility Ambient Temperature 7"

Particulate Emissions

Emission Factor 9.1
Emission Rate 135
Concentration 508

Degrees F 246 Degrees C

Degrees F 22 DegreesC

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 39.6%
XAD-2 11.7%
Filter 48.6%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time: 01/30/99 04:17:00 PM
Test Period End Date/Time: 02/06/99 04:02:57 PM
Stove Model Tested: PO06: Pacific Energy Super-27 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E('J‘fg}()sas Temperature (at 1 foot above flue 464  DegreesF 240 DegreesC
Stove Operating Time (ie, Flue-
g:;rggrsn t)erature Over 100 142 Hours Test Facility Ambient Temperature 69 Degrees F 21 Degrees C
Stove Operating Time During
Test Period (ie, Flue-Gas 84.5%
Temperature Over 100 "7
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.042 L/Minute Emission Factor 147 G/Kg
Sampie Cycle Duration 15.00 Minutes Emission Rate 18.9  GrHour
ge;ggle Time Per Sample 120  Seconds Concentration 813  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 373.1  KG With Moisture Rinse 29.5%
Average Fuel Moisture 105.0% Percent Dry Basis XAD-2 36.9%
Total Fuel Burned 1820 KGDry Filter 33.5%
Average Burn Rate Durin
Stove%peration ¢ 1.3 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 15.55 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F {20 Degrees C)
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AWES-Emissio

Project Name:

ns Results

ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:

Time
Total Test Period 166.75 Hours

Stove Operating Time (ie, Flue-

Gas Temperature Over 100 152.75 Hours
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 91.6%

Temperature Over 100 o

Degrees F)

ESS Settings

ESS Sampling Rate 1.042 L/Minute

Sample Cycle Duration 15.00 Minutes

Sampie Time Per Sample

Cycle 120  Seconds

Fuel

Total Fuel Used 351.7 KG With Moisture
Average Fuel Moisture 101.2% Percent Dry Basis
Total Fuel Burned 1749 KGDry

Average Burn Rate During

Stove Operation 1.1 KG/Hour (dry)

Average Flue-Gas Concentrations
Oxygen (AWES) 14.07 Percent

Portland, Oregon USA

Week C

02/07/99 12:47:00 PM

02/14/99 11:17:58 AM

P06: Pacific Energy Super-27 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar}

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

485

72

8.7
10.0
616

Degrees F 252 Degrees C

Degrees F 22 Degrees C

GKg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 39.9%
XAD-2 13.9%
Filter 46.2%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this testis: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Stove Type:
Time
Total Test Period 168.00 Hours
Stove Operating Time (ie, Flue-
(Gas Temperature Over 100 168  Hours
Degrees F}
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 160 e
Degrees F)
ESS Settings
ESS Sampling Rate 1.109 L/Minute
Sampie Cycle Duration 15.00 Minutes
Sampie Time Per Sample
Cycle 120  Seconds
Fuel
Total Fuel Used 487.2 KG With Moisture
Average Fuel Moisture 101.2% Percent Dry Basis
Total Fuel Burned 2422 KGDry
Average Burn Rate During
StoveQOperation 1.4 KG/Hour (dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 15.14 Percent

Portland, Oregon USA

Week A

01/20/99 09:17:00 AM

01/27/99 09:02:58 AM

PO07: Lopi 520/96 Non-Catalytic
New Tech/Non-Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar}

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

348

69

18.4
26.6
1097

Degrees F 176 Degrees C

DegreesF 21

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 20.4%
XAD-2 20.0%
Filter 59.6%

Total 100%

Test Notes:

Degrees C

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week B
Test Period Start Date/Time: 01/27/99 11:32:01 AM
Test Period End Date/Time: 02/03/99 11:17:59 AM
Stove Model Tested: PO7: Lopi 520/96 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Degrees F 164 Degrees C

Time Average Temperatures
Total Test Period 168.00 Hours Fll.lnle-()sas Temperature (at 1 foot above flue 327
collar
Stove Operating Time (ie, Flue-
gas Tem) Szrature Over 100 168 Hours Test Facility Ambient Temperature 69 Degrees F 21
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.109 L/Minute Emission Factor 185  G/Kg
Sample Cycle Duration 15.00 Minutes Emission Rate 27.7  GHour
g;’c‘llg'e Time Per Sample 120  Seconds Concentration 1099  Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 517.4 KG With Moisture Rinse 24.9%
Average Fuel Moisture 105.0% Percent Dry Basis XAD-2 19.1%
Totai Fuel Burned 2524 KGDry Filter 56.0%
Average Burn Rate Durin
StovegOperation ¢ 1.5 KG/Hour(dry) Total 100%

Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 15.14 Percent

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)

Degrees C

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location: Portland, Oregon USA
Test Run Number: Week C
Test Period Start Date/Time: 02/03/99 12:32:01 PM
Test Period End Date/Time: 02/10/99 12:17:57 PM
Stove Model Tested: PO07: Lopi 520/96 Non-Catalytic
Stove Type: New Tech/Non-Catalytic

Time Average Temperatures
Total Test Period 168.00 Hours E("‘fg}?as Temperature (at 1 foot above flue 342 DegreesF 172 Degrees C
Stove Operating Time (ie, Flue-
gas Tem| ?rature Over 100 168  Hours Test Facility Ambient Temperature 71 Degrees F 22 DegreesC
egrees
Stove Operating Time During
Test Period (ie, Flue-Gas 100.0%
Temperature Over 100 e
Degrees F)
ESS Settings Particulate Emissions
ESS Sampling Rate 1.109 L/Minute Emission Factor 208 G/Kg
Sample Cycle Duration 15.00 Minutes Emission Rate 403  G/Hour
gsgl‘g'e Time Per Sample 120 Seconds Concentration 1416 Mg/M3
Fuel Breakdown of Particulate Sample
Total Fuel Used 406.1 KG With Moisture Rinse 23.8%
Average Fuel Moisture 24.8% Percent Dry Basis XAD-2 17.4%
Total Fuel Burned 3254 KGDry Filter 58.7%
Average Burn Rate Durin
SX)vegOpelflation uing 1.9 KG/Hour (dry) Total 100%
Test Notes:

Average Flue-Gas Concentrations
Oxygen (AWES) 14.13 Percent

Test Note Number 1: Stoichiometric Volume is Based on 11.5% of Fuel Carbon Generating Carbon
Monoxide and 88.5% of Fuel Carbon Generating Cabon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Time
Total Test Period

Stove Operating Time (ie, Flue-
Gas Temperature Over 100
Degrees F}

Stove Operating Time During
Test Period (ie, Flue-Gas
Temperature Over 100
Degrees F)

ESS Settings
ESS Sampling Rate

Sample Cycle Duration
Sampie Time Per Sample
Cycle

Fuel
Total Fuel Used
Average Fuel Moisture

Total Fuel Burned

Average Burn Rate During
Stove Operation

Average Flue-Gas Concentrations

Oxygen (AWES)

Residence Location:
Test Run Number:
Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

133.25

131

98.3%

1.078
15.00

211.8
24.8%
169.8

1.3

16.93

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour (dry)

Percent

Portland, Oregon USA

Week A

01/22/99 10:47:02 AM

01/29/99 11:02:56 AM

P08: Vermont Castings Defiant Encore Catalytic
Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
coliar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

343

71

17.7
23.0
714

Degrees F

Degrees F

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse
XAD-2
Filter

46.0%
22.7%
31.4%

Total

Test Notes:

100%

173 Degrees C

22 DegreesC

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degrees C)
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AWES-Emissions Results

Project Name: ERG/EPA

Residence Location:

Test Run Number:

Test Period Start Date/Time:
Test Period End Date/Time:
Stove Model Tested:

Time

Total Test Period 97.75
Stove Operating Time (e, Flue-

Gas Temperature Over 100 375
Degrees F)

Stove Operating Time During

Test Period (ie, Flue-Gas 18.4%
Temperature Over 100 7o
Degrees F)

ESS Settings

ESS Sampling Rate 1.078
Sampie Cycle Duration 15.00
Sampie Time Per Sample

Cycle 120
Fuel

Total Fuel Used 76.2
Average Fuel Moisture 25.0%
Total Fuel Burned 61.0
Average Burn Rate Durin
StovegOperation o 16

Stove Type:

Hours

Hours

L/Minute
Minutes
Seconds

KG With Moisture
Percent Dry Basis
KG Dry

KG/Hour {dry)

Average Flue-Gas Concentrations

Oxygen (AWES) 16.72

Percent

Portland, Oregon USA

Week B

01/29/99 01:17:01 PM

02/05/99 02:14:37 PM

P08: Vermont Castings Defiant Encore Catalytic
Catalytic

Average Temperatures

Flue-Gas Temperature (at 1 foot above flue
collar)

Test Facility Ambient Temperature

Particulate Emissions
Emission Factor

Emission Rate

Concentration

383

74

155
25.2
657

Degrees F 195 Degrees C

Degrees F 23 Degrees C

G/Kg
G/Hour
Mg/M3

Breakdown of Particulate Sample

Rinse 49.5%
XAD-2 16.0%
Filter 34.6%

Total 100%

Test Notes:

Test Note Number 1: Stoichiometric Volume For This Test is Based on 2.0% of Fuel Carbon Generating
Carbon Monoxide and 98.0% of Fuel Carbon Generating Carbon Dioxide

Test Note Number 2: STP for this test is: 1.00 Atmosphere and 68 Degrees F (20 Degraes C)
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